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OVERHAULING  A 
FACTORY 

f^NE  concern  made  a  con- 
tract to  deliver  its  product 
at  cost— plus  eiffht  per  cent.  Be- 
fore that  time  the  real  costs  on  the 
product  were  not  known  until 
the  end  of  the  year. 

But  the  company  that  bought 
couldn't  wait  for  the  annual  in- 
ventory of  the  company  that  sold. 

Because  costs  had  to  be  known 
monthly  and  accurately  the  sel- 
ler's factory  was  completely 
overhauled^ and  its  methods 
put  on  a  modern  basis.  These 
methods  g-ot  results. 

Whether  you  carry  your  costs 
in  a  vest  pocket  note-book  or  g-et 
a  detailed  weekly  cost  sheet  from 
your  factory  you  will  find  ideas 
in  this  chapter  that  will  interest 
and  help  you. 

Each  idea  has  worked. 

—h.  I.  Thomas 
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WHICH  STEPS  TO  TAKE 
FIRST 


PL'TTlXCr  a  factory  on  a  paying  basis 
ri'iiuircs  lii'st  tlic  study  oi'  all  tlu'  condi- 
tions holding  in  the  (»kl  plant.  This 
may  socni  an  dhvions  slatcniont,  yet  a  good 
many  men  .  akc  the  mistake  of  starting  at 
once  to  reorganize  tlu  time-kee[)ing  depart- 
ment, the  material  handling  department,  or 
other  '.r;r  'les  without  considering  each 
hraiKdi's  icidlion  to  all  the  others  and  to  the 
parent  Iruidv. 

The  first  thing  I  did,  consequently,  in 
sti'aigliteiiing  out  the  tangle  in  the  factory, 
was  to  investigate  all  the  conditions.  I  found 
a  very  loose  tmie-kccjiiiig  system;  no  cost- 
keeping  system;  materials  were  })urchased 
without  securing  competiti\e  hids;  no  record 
of  (jUotatioiis. 

After  I  luu!  spent  three  weeks  investigating 
the  con<litions,  I  put  down  on  ])a[)er  the  gen- 
eral plan  of  oigaiiizatioii.  I  tii-st  charted  the 
organization  and  tlie  duties  of  the  vai'ious  per- 
.sons  <'onnecte(l  Aitli  the  hi'ads  of  the  depai't- 
ments,  and  then  with  the  whoh'  plan  in  view 
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shown  ill  ('hart  'J  (pauc  !!•"•). 
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The  old  organization  is  shown  in  Chart 
1  (page  34).  The  purchasing  agent  seemed 
to  have  his  hands  full.  In  fact  he  was  unable 
to  give  proper  attention  to  any  one  subject. 
He  had  some  duties  in  conunon  with  other 
heads  of  departments.  And  as  the  manager 
of  the  factory  was  present  only  a  compai-a- 
tively  short  time  during  the  day  a  great  many 
things  were  allowed  to  pass  unnoticed.  Such 
a  subject  as  the  maintenance  of  the  plant  and 
equipment,  for  exami)le,  was  overlooked,  be- 
cause no  one  was  directly  responsible  for  it. 

This  organization  was  boiled  down  to  the 
form  shown  in  Chart  2.  The  same  men  were 
retained,  but  the  duties  and  responsibility  of 
each  one  were  diagrammed  so  that  no  misun- 
derstanding could  exist.  After  the  whole  plan 
had  been  thoroughly  considered  and  worked 
out,  blue  prints  of  this  chart  were  made  and 
distributed  to  each  department  in  the  factory. 
This  method  of  disti'ibuting  information  in 
the  factory  was  followed  by  putting  any  part 
of  the  new  plan  into  effect.  The  head  of  each 
department  received  a  bound  copy  of  the 
methods  decided  upon  so  that  he  could  under- 
stand exactly  his  relation  to  all  the  other  de- 
partments and  to  the  work  of  which  he  was 
in  charge. 

When  putting  such  a  plan  into  effect,  the 
hearty  co-operation  of  each  individual,  which 
is  essential,  can  l»e  securiMl  l.y  iii;iking  it 
of  ])ecuninry  advantage  to  luilow  out  the  plans 
as  laid  down.  The  men  in  charge  of  depart- 
ments naturally  consider  that  the  i)laiis!  iijuni 
which  they  were  operating  are  good  atid  do 
not  take  very  kindly  to  new  burdens  jjuposed 
n])on  tliem  by  a  reorgatiization  or  l)y  the  re- 
arrangement of  The  Work  formerly  handle<|  in 
their  dei)artments.      Hy   paving  a   bonus  on 
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daily  prodnctioii  the  'Ifpartniciit  changes  in 
routine,  however,  may  often  be  accomplished 
successfully.  After  it  ir,  explained  U.  ,he  man 
that  he  can  make  moi-e  by  working  out  the 
plan  prop.osed  he  is  not  long  in  deciding  that 
the  new  plan  is  at  least  woi-th  trying  out. 

After  a  general  i»!an  of  organization  luus 
been  develojicd  the  second  ste]>  is  to  arrange 
the  methods  u^ed  from  the  buying  of  the  raw 
material  to  the  shipping  of  the  product.  An 
easy  way  to  do  this  is  to  take  some  one  par- 
ticular product  and  trace  its  course  from  start 
to  finish  through  the  plant,  putting  all  the 
different  steps  down  oji  ])aper  so  that  the 
actual  routine  used  in  the  factoiy  can  be  seen 
gra])hic;dly.  Aftt>r  this  has  Ix'cn  done  it  will 
be  found  that  the  jiurchasing  and  stores  de- 
j)artment  is  a  starting  point  for  reorganiza- 
tion. 
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FORMS  I,  2  anil  .'!:    The  renter  form  is  (lie  mdrr  on    the   fai  tory 

buyer,  the  form  at  llic  l).ii  k  is  tlic  Imycr's  iii,||.r  oii  tiie  maker,  iasucd 

afirr  In-  lia',  ain|i|e(|  tlie  l)ii|  made  tin  form  J  al  '.he  front 

S(i  in  reortruni/j?!!!'  fliis  iMctorv  tlw  Ktnrf  wnfj 
made  with  the  rc<|iiisiliMii  blank.  As  has  been 
said,  no  rcgul.ir  system  <>{'  buying  bad  been  in 
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use  in  the  factory.  So  both  the  purchasing 
and  stores  departments  weie  rephiuued.  When 
it  was  necessary  for  any  raw  materials,  sup- 
plies or  tools  to  he  ])urchased,  it  was  arranged 
so  that  the  departinerit  head  requiring  the  ma- 
terial was  to  make  out  a  requisition  called  a 
"requisition  to  i)urchase"  (Form  1).  This 
was  sent  from  the  department  head  to  the 
sui)erintendent  foi-  ai)proval.  If  the  cost  was 
c(msideral)le  this  re(iiiisition  had  also  to  have 
the  ai)])ro\al  of  the  factory  manager,  and  in 
cases  where  ])urchases  amounted  to  over  one 
hundi-ed  dollars  the  general  manager  of  the 
l>lant  O.  K.'d  the  requisition.  The  requisition 
thus  O.  K.'d  was  given  to  the  purchasing  agent 
and  constituted  his  authoi-ity  for  making  the 
l)urchase. 

If  the  item  was  something  which  the  pur- 
chasing agent  had  no  quotations  of  (m  hand 
a  "request  for  quotation"  card  (Form  2)  was 
sent  to  the  firm  or  firms  liandling  the  goods 
required.  They  had  ordy  to  fill  in  tV  «  price, 
sign  and  return  the  card.  These  cards  were 
made  standard  size  (three  by  five)  so  that  they 
could  be  filed  conveniently  in  the  indexed 
drawer  and  kei)t  as  a  basis  for  juice  on  future 
orders.  After  the  cards  were  ivturned  a  clerk 
entered  the  })ri('es  njxm  a  quotation  record 
card  for  general  rc^ference. 

When  a  j)urchas('  was  to  be  made  the  order 
was  sent  out  on  a  sheet  like  that  sjiown  in 
Form  ;i  Three  co]»ie'.  of  this  were  made, 
the  original  going  to  the  snp])lier.  The  fir-t 
copy  was  kept  by  the  pui'chasing  agent  atid 
the  third  sent  to  the  storekeejier.  Tlie  latter 
checks  oflf  the  re(eipts  on  his  copy  from  the 
reeeiviiiLr  r<'i)ovt  (l'\irni   1).  «- 

What  a  system  of  this  sort  can  save  is  well 
illustrated   in  the  buying  of  lumber  in  this 
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plant.  The  company  j)urchascd  lumber  ^n  car 
shipments  and  the  railroad  allowed  them 
forty-eight  liours  to  unload  the  cars  before 
charging  denuirrage.  An  analysis  of  the  first 
monthly  statement  revealed  the  fact  that  the 
company  was  paying  over  two  hundred  dol- 
lars per  month  for  denuirrage  charges  alone. 
Some  one  was  innnediately  asked  why. 

It  developed 
that  only  one 
luuiher  inspector 
was  engaged  and 
it  was  thought 
that  the  business 
ha  I'dly  warranted 
the  exti'a  expense 
of  another  man 
whose  salary  was 
one  hundred  dol- 
lars a  month, 
dudging  fi'om  the 
records  anothei- 
inspector  was 
warranted  and  he 
was  put  on  as  soon 
as  he  was  found. 
Then,  in  oi'dcr  to  prevent  absolutely  any 
moie  denuirrage  charges  unknuwn  to  the 
management,  an  "inboinid  car  record"  (Form 
."))  was  (le\ised.  The  local  freight  agent  was 
requested  to  notify  th(>  stoickct  per  by  tele- 
j)hone  as  soon  as  a  car  consigned  to  the  com- 
pany arrived  in  towu.  The  departments 
mamifacturiug  body  toi)s  weie  housed  in  a 
separ;it('  building  a  ft  w  !)l()cks  away  with  its 
own  switching  facilities.  Formerly  the  I'ail- 
road  would  sv  'tch  cais  to  one  plant  that  be- 
longed to  the  otliei"  factory  building.  This 
meant  switidiing  chai'ges  which  weic  unneces- 
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rORMS  1  iiiid  ,j:  The  rcciiviriK  r([virt 
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iiifurnicil  of  all  irmnninK  ^i)<>ils.  Wliili: 
<lrmurr;ii;c'  is  saved  by  Hiving  immeiliile 
di^lxjsilion  of  inioniinn  cars,  on  the 
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sary.  The  storekeoioer,  when  acquainted  by 
telephone  with  the  arrival  of  the  car,  could 
consult  his  records  and  determine  which  plant 
required  the  goods,  and  so  saved  time  and 
switching  charges. 

Keeping   AecKrale   Track   Dailij   of  All  In- 
coming Stock 

The  storekeeper  noted  the  date  of  the 
arrival  of  the  car  on  his  card  and  filed  this 
record  two  days  ahead.  The  morning  of  the 
second  day  his  (ii'st  duty  was  to  inspect  these 
cards.  All  cars  which  were  not  uidoaded 
were  taken  care  of  before  the  close  of  the  day, 
if  this  vras  in  any  way  possible,  so  that  he 
could  notify  the  railroad.  The  saving  result- 
ing from  this  little  system  alone  was  surpris- 
ing. From  thirty  to  forty  dolhns  a  week  was 
saved  on  demurrage  charges  alone,  not  by  in- 
vesting any  money  j  machinery  but  simply 
by  keeping  track  of  the  arrivals,  and  it  only 
reqniied  a  few  minutes'  time  each  day. 

The  lumber  inspector  reported  the  grades 
and  quantities  received  on  the  "lumber  re- 
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KORMS  0  anil  7:     T'le  \v:ist,iKC  in  ciittiiii;  and  handling  lumber  was 
I  educed  by  i:so  (if  tliese  forms 

]iort"    (Form    (>)    ;nid    the    jtuiTlijises    were 
t-'ottled  on  this  basis.    Most  of  thr  hiiiil)er  was 
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put  into  the  kilns  shortly  after  its  arrival,  the 
usual  time  required  by  the  mill  departments 
directly  after  it  had  been  removed.  To  check 
this,  however,  a  "daily  record  of  lumber  used" 
(Form  7)  was  issued  and  turned  in  to  the 
storekeeper  by  the  lumber  inspector  so  that 
each  order  coidd  be  charged  with  the  proper 
amount  of  lumber. 

Ilotc  W(ist(  in  Lumber  TH/.s  Reduced  Fifteen 
Per  Cent 

This  all  had  an  interesting  effect  on  the  re- 
duction of  the  waste  in  lumber.  In  the  ordi- 
nary wood-working  plant  the  waste  runs  up 
to  thirty  or  even  tifty  per  cent.  After  the 
amount  of  material  required  to  actually  com- 
plete the  jobs  in  ])rocess  was  checked  against 
the  deliveries  of  the  purchases  made,  it  was 
discovered  that  the  waste  in  lumber  in  this 
plant  was  very  large. 

Foremen  and  stock-cutters  weie  instructed 
that  the  amount  of  waste  must  be  decreased 
and  the  work  of  the  men  was  analyzed  so  that 
it  was  known  detinitely  wlio  was  responsible 
for  the  largest  wastes.  AftcM'  the  first  month 
or  two  had  passed,  waste  in  lumber  could  be 
estimated  with  a  eei'tainty  as  not  exceeding 
twenty-five  per  cent  and  oi-dinarily  under 
fifteen  per  cent.  This  meant  a  big  and  inune- 
diate  saving. 

Wlien  you  caTi  save  twenty  per  cent  of  lum- 
ber tliat  costs  foi'ty-five  dollars  per  thousand, 
it  means  nine  dollai-s  on  th<>  right  side  of  the 
ledger  for  every  thousand  feet  cut.  As  one  or 
two  thousand  feet  of  the  stuff  was  cut  up  each 
week  it  soon  amounted  to  something  worth 
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this;  some  cost  more,  liut  the  s'lving  was  made 
ou  all  grades  and  kinds.    Another  plan  which 
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was  put  iji  opcratiou  and  win  ,li  saved  expense 
was  inaugurated  in  the  purchasing  depart- 
ment. This  was  a  daily  report  of  purchases 
(Form  8).  Before  this  phm  was  adopted 
the  accounting  department  would  often  re- 
ceive hills  for  purchases  amounting  to  con- 
siderahle  sums.  It  was  sometimes  inconven- 
ient to  meet  payment  due  on  purchases  be- 
cause the  disbursement  of  a  large  sum  at  an 
umisual  time  was  not  planned  for. 

Of  course,  if  an 
extra  large  pur- 
chase of  any  kind 
was   made   some- 
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one  would  keep  it 
in  mind,  but  trou- 
ble was  caused  in 
not  remembering 
that  an  accumula- 
tion of  man  y 
small  purchases 
of  medium  size 
often  exceeded 
the  so-called  big 
ones.  Xo  details 
were  asked  for  on 
the  purchase  re- 
port, but  at  the 
end  of  tlie  day  the 
purchase  orders  issued  during  the  day  and  the 
amounts  would  all  be  carefully  totaled. 

This  little  i-eport  alone  soon  heli)ed  to  regu- 
late the  purchasing  dei)artment,  for  the  ac- 
counting department  (;ould  easily  infoi-m  the 
purchasing  department  when  purchases  were 
being  made  which  might  be  inconvenient  to 


FORM  8  and  !•  rOURF,  I :     A  dally  piir- 

chuso  ri'ix)rt  and   a   ruMicr   stamp  that 

hel[K'd  systematize  buying 
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ai'T-anged  1)y  the  purchasing  department. 
The  buying  df  raw  materials  was  further 
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facilitated  by  the  prompt  liaiulliiig  oi'  invoices. 
Wlien  the  mail  was  opened  all  invoices  were 
stamped  on  the  reverse  side  Avith  information 
like  that  shown  in  Fignre  1,  The  invoices 
were  then  sent  to  the  purchasing  agent  who 
had  them  checked  for  prices,  terms,  deliveries, 
extensions  and  totals  and  charged  them  against 
the  proper  accounts.  If  they  were  correct  the 
invoices  were  then  listed  on  Form  9,  known 
as  "invoice  list." 
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The  duplicate  of  this  was  retained  in  the 
purchasing  dt'})artnu'iit  while  the  original,  to- 
gether wilh  the  invoices,  was  sent  to  the 
storekeeper.  The  latter  noted  on  th'^  back  of 
the  invoice  the  date  the  goods  wei'e  received, 
and  "O.  K.M"  it. 

These  invoices  were  then  listed  on  Form  10, 
charged.  The  original  of  this  rejxtrt  and  the 
invoices  were  sent  to  the  accounting  depart- 
ment from  whicli  the  ehfcks  in  settlement  were 
.sent  out. 
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THE  FACTORY 
GO\ERNOR 

^A^  every  steam  engine  there 
is  a  regulating  device— a 
governor  that  balances  the  sup- 
ply of  steam  with  the  demand  for 
power.  When  more  power  is 
needed  more  steam  is  admitted; 
when  the  load  decreases  the  gov- 
ernor automatically  lessens  the 
amount  of  steam  fed  to  cylinder. 

In  every  factory  one  man  per- 
forms a  similar  function— he 
balances  the  work  of  the  factory 
with  the  sales  and  administra- 
tion policies  of  the  business. 
Without  hi?n  the  business  is  out 
of  balance  in  one  direction  or 
a  not  her. 

A  factory  ma  nager  m  ust  keep 
the  balance  between  cost  to  pro- 
u uLt,  (/ 14 (i i it y  Of  p ruu uCt  ana 
service  to  the  customer. 

— F.  M.  Fkikkr 
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old  one  taken  ovei-,  the  first  duty  i 

taken      Fv'''^r ''"  '^  ^^^^■^^^•^-    "^^ve^tory 
taken      Eveiytlnng  about  the   plant   or  fh 

premises    ,s    counted    and    M-eij^died      Iffp 

everything  is  inventoried  tho  nex    step  wl^, 

many  consider  the  most  difficult,  i    thf p^o    ^ 

of  placing  valuation  upon  the  \ronU     \f 

<iua   paia   tor  thev   reni-esent    incf   o^  , 

ling  „„„■<.,  mn„y  Imivois  will  .,lUm  „,,,ko  a 

uic   taaoI^    ,,f  the  luaker,  is  less  than  wbnf 
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st  duty  is 
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it  or  the 
I.      After 
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s.     Many 
different 
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^h.     One 
make  a 
l)oard  at 
in  what 
'n  town, 
and  the 
expense 
he  arti- 
>ou  one 
earn  bv 
freight 
s,  "Oh. 


a  very  small  matter  of  little  or  no  couse- 
queuce !"  He  changed  his  mind  later  on  when 
he  was  obliged  to  move  to  another  city  and 
had  the  freight  tu  pay  on  his  furniture. 

A  general  stores  h'dger  card  (Form  11), 
upon  which  was  entered  the  purchase  order 
and  the  receipts  as  shown  by  the  receiving  re- 
ports, was  planned.  As  the  freight  or  express 
bills  were  received  with  the  goods,  in  most 
cases  it  was  a  simple  matter  to  enter  these 
upon  the  card  with  the  receiving  I'ejiort.  The 
matter  <»f  cartage  was  moiv>  oi-  loss  hazy. 
Oftentimes  the  driver  would  bring  back  from 
the  freight  house  several  \arious  articles 
weighing  different  amounts.  "Where  possible 
these  were  appoi-tioned.  but  when  this  was 
out  of  the  question  we  charged  them  to  "mis- 
cellaneous freight  and  cartage."  All  with- 
di-awals  from  stock  were  entered  on  this  ledger 
and  taken  from  the  reciuisition  blanks. 

One  thing  I  found  very  nmcli  in  evidence 
was  the  ease  w-'b  which  supplies,  such  as 
nails,  screws,  .s.  )aper,  and  so  on,  could  be 
obtained.  The  s  .ckkee})er  admitted  that  he 
had  been  told  not  to  allow  any  goods  to  leave 
without  a  recpiisition.  "But" the  boys  would 
sometimes  forget  to  get  one  fr(  i  the' foreman 
and  i  didn't  like  to  make  tliem  go  back,"  or 
else  "Ileniy  was  building  a  little  chicken-coop 
and  wanted  a  few  nails,  not  vciy  many,  you 
know — oh.  a  couple  of  handfuls  or  so — and  I 
k-nd  of  wanted  to  be  obliging,  so  let  him  have 
them.    Don't  cost  very  much.  I  don't  suppose." 

TnstnictioriS  wei'c  innnedintely  issued  to  all 
department  heads  that  in  no  case  would  ma- 
terial be  issued  fi'om  stock  without  an  order 
(Form  12)  sijint-d  ity  iliem.  The  stockkeeper 
was  Informed  that  if  any  more  instances  were 
found    of    materi;il    leaving   his    department 
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without  the  lii.'co.ssary  jjapers  he  could  con- 
sider himself  discharged  and  with  no  recom- 
mendation. This  had  a  salutary  effect  upon 
the  whole  plant  immediately.  A  few  remarks 
were  made  that  the  company  was  getting 
mighty  close  all  of  a  sudden. 

The  stockkeeper  in  each  of  the  stock  de- 
partments recorded  his  stock  receipts  and  dis- 
bursements upon  tlie  stock  card  shown  by 
Form  Vo.  The  various  bins  and  aisles  were 
numbered  and  upon  each  bin  was  attached  a 
card  holder  so  that  bin  stock  cards  (Form  14) 
might  be  kept  there.  As  articles  were  re- 
moved or  placed  therein  it  was  noted  upon  the 
card,  thus  enabling  one  to  tell  the  quantity 
contained  without  being  obliged  to  consult  the 
records  at  the  desk. 

It  was  soon  found  necessary  to  inventory 
the  plant.  This  had  been  done  about  six 
months  previously  but  no  one  cared  to  take  the 
responsibility  of  the  figures  shown,  and  upon 
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investigation  it  was  found  that  they  didn't 
check  up  "within  a  mile."    Preparations  were 
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niado  for  this  some  two  weeks  previous  to  the 
time  set.  Tlie  manager  and  department  heads 
calculated  that  at  least  three  days  were  neces- 
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sarv.  I  suggested  that  we  shut  down  Thurs- 
day niglit  and  take  Friday  and  Saturday 
mfirning,  Imt  their  jjrevicus  experience  had 
taught  them  that  three  days  were  none  too 
mneh.  It  wasn't,  with  their  method  of  hut  two 
men  in  the  d(})artmeni— one  to  call  off  and 
the  other  t<»  record. 

First  of  ail.  tags  similar  t.)  that  shown  in 
Figur(>  1.')  Were  oidcicd  frnm  the  ))rint(>r. 
These  wei-e  iiuiiihciTd  conseeutivclv  and  a  rec- 
ord was  k<>pt  as  to  the  department  receiving 
them.  At  a  meeting  uf  the  foremen  the  rea- 
sons for  this  iiivrntor^-  niwl  flu.  ;!...wi,.*;!!....iv  .--? 
its  corn  -tiicss  were  exjtlained.    On  some  floors 
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were  located  portions  of  one  or  more  depart- 
ments and  it  therefore  became  necessary  to 
divide  the  jurisdiction  of  each  foreman  so  that 
the  best  results  would  be  obtained. 

All  machinery  and  equipment  were  turned 
over  to  the  foreman  of  the  mill  dei)artment 
and  he  was  given  the  millwright  as  first  as- 
sistant. In  the  other  departments,  where  it 
was  found  that  interference  might  result  be- 
cause of  too  many  cooks,  one  foreman  was 
made  responsible  for  his  floor  and  given  the 
other  foreman  ais  his  first  assistant.  As  the 
plant  was  to  be  closed  for  three  days  orders 


PART  NO                                RFrTinN  nn 

BIN  N 

NAME 

IN                                                                    OUT 

"•■^f     'rVry'      ''•^t     Quantity       b«l       date 

QUANTITY 

BAL. 

. .- 

■ 

— ' — "-i 

1        !              : 

i             ! 

. 

1 

i 

1 

i 

FORM  H;     .\  l.itjfl  usrd  to  krrp  tr.ii  k  of  llir  sIm  k  in  caOx  Lin.     All 
disburs/'ltunis  arc  notnl  on  it 

were  issued  to  the  various  dejiaitmont  heads 
to  retain  ns  many  of  their  men  as  tliey  con- 
sidered necessary.  Tiic  stru'ekoopor  was 
placed  in   full  charge  of  all  iuventorv  work 
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and  was  assisted  by  the  head  of  the  cost  de- 
partment. 

The  phint  closed  on  "Wednesday  ni^ht,  and 
Thursday  nioi-nin^^  the  work  of  distributing 
the  ta^s  was  begun.  Tnsti"uctions  had  been 
issued  to  the  effect  that  everything  in  the  plant 
was  to  1)0  tagged. 
if  a  lot  of  parts 
Were  found  in  one 
portion  of  the  de- 
Itartinent  and  an- 
other lot  in  an- 
other ]MiTtion, 
each  individual 
lot  was  to  l)e 
tagged.  This  re- 
([uired  the  best 
part  of  Thursday 
morning. 

The  foi'eman 
then  delegat('(l  to 
eacli  Workman 
the  task  of  count- 
ing oi-  weighing 
the  wii'ious  lots. 
One  man  would 
be  instructed  to 
take  ;i  cei'taiu 
number     of     h.ts 


/ 

stison  or 

^ 

o 

; 

\ 

191 

CARD  NO  , 

DEPT 

CARD  NO 

— '" 

~— 

DEPT 

MATE9IAU  riNISMtO  STORES                     1 
AND  WORK   IN    PROCESS                            | 

OESCHIP 
TiON 

LAST 
ERAT 

OP 
ON 

QUANTITY 

UNIT 

TOOLS.    EQUIPMENT.    MACHINERY 
AND  SUPPLIES 

OESCRIP-       QUAN  SERIAL  NO. 

HON  TITY       "Nil 


OUR  NO. 
itOCATION 


I'iKM   l."i:      riu'so   t.i^s   nrre    iisod   to 
ni.irk  .ill  till'  f.ut.s  whik-  lakinj;  inventory 

and  was  fold  to  simply  weiuh  i<v  count  the  ar- 
ticles and  mark  the  number  on  the  tag.  \(» 
<  ther  int'(.rui;itioii  was  desired  fi'oni  him.  The 
roreniMii  Would  then  follow  and  lill  out  the  bal- 
ance of  the  (;iM,  te;niug  off  the  lower  portion 
which  was  lalei"  sent  to  \\w  olliee. 

By  Thursday  night  ])raetically  everytliing 
ii.ul  been  iuveiitcu'ied.  The  foreman  then 
ttiade  iiie  roiuids  of  ins  tei'ritory  ajid  remov<'d 
the  stubs  which  wei-e  left    from  the  day  pre- 
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vious.  This  constituted  a  eliock  on  bis  work. 
Because  it  became  necessary  for  him  to  visit 
each  lot  he  could  see  whether  or  not  it  had 
been  inventoried.  These  stubs  were  also 
turned  in  to  the  office  where  they  were  checked 
up  with  the  remainder  of  the  tags  to  make  cer- 
tain that  all  tags  were  in. 

The  tags  were  sorted  according  to  depart- 
ments and  then  tc  ujaterials.  After  this  was 
done  it  was  a  comjiaratively  easy  task  to  price 
them  when  they  were  listed  as: 

Tag  No.         Article        Quality         Price        Value 

By  totaling  this  list  for  each  department 
the  value  of  that  department  financially  was 
shown  by  the  inventoiy.  To  get  the  total  val- 
uation it  tlien  was  necessary  to  total  the  values 
of  the  individual  departments.  After  this 
was  done  the  storekeei)er  cotdd  obtain  the 
quantities  of  material  throughout  the  plant 
and  after  deducting  from  outstanding  orders 
was  able  to  show  the  net  amount  on  hand. 

This  took  care  of  nil  the  stock  in  a  very  sat- 
isfactory maimer,  ])ut  gave  no  record  of  ma- 
chinery and  e(iuipment.  For  valuing  this 
class  of  assets  it  became  necessary  to  call  in 
the  service  of  a  machinery  dealer  as  some  of 
the  (>(|uipment  was  of  an  unknown  age. 
Equi{)ment  sheets  were  then  devised  (Forms 
K)  and  lOa)  to  record  all  information  required 
regarding  the  equipment. 

One  of  these  sheets  was  issued  for  each  piece 
of  equipment.  AVhere  the  name  of  the  mami- 
facturer  and  deaU  .•  wei'e  known,  this  was  re- 
cordecl  and  if  no  invoice  could  be  found  a  let- 
ter was  sent  i'ei|uestiug  a  duplicate  invoice. 
The  date  of  ]mrchase  was  also  ess(>ntial,  as  was 
the  date  of  manufacture,  ]>rovi(ling  it  was  pur- 
chase<i  .'<econ<l  iuunl.  1  iie  fieiuiri  ill^i^  Wen" 
also  locate<l  wherever  jiossible  and  the  cartage 


24 


SYSTHMATIZIXG  A  FACTOR^- 


I   I    2 

!    :    I 


t-  a 
i  I 


o 

ec 
o 
u 

u 

c 


a 

5 
o 

u 


I  ! 


TAKING  A\  IXVKXTORY 


25 


bills.  These  two  items,  however,  wei'e  rather 
hard  to  get.  The  cost  of  pulleys  and  belting 
was  easy  to  obtain  from  the  catalogues  and 
price  lists. 

When  a  new  machine  was  purchased  the 
head  of  the  cost  department  issued  an  equip- 
ment sheet  from  the  i)urchase  order.  An 
equipment  numb'  r  was  also  assigned  at  the 
time.  A  note  was  made  on  the  pui'chase  order 
giving  this  nunilu'r  and  requesting  that  it  be 
]>ainted  on  the  machine.  Upon  arrival  it  was 
possible  to  obtain  the  fi-eight  bills,  also  the 
cartage  charges.  All  requisitions  for  belling, 
pulleys,  and  so  on,  and  al.so  labor  and  supplies 
in  ei'ecting  them,  were  charged  to  this  number. 
It  will  be  seen  that  once  stai't"d  the  complete 
cost  of  the  machine  installed  leady  to  niu  was 
T)ut  on  record. 

The  pi'obable  life  of  the  machine  was  de- 
cided upon  and  this  was  not(>d  at  the  top  of 
the  sheet.  If  the  machine  cost  .fl.OOO  and  it 
was  decided  its  life  was  tinished  at  the  end  of 
ten  yenr'^.  that  machine  .should  pay  for  itself 
and  also  ])ay  interest  within  that  time.  Six 
per  cent  was  taken  as  a  fail'  rate  of  interest 
and  Table  1  (Page  .%)  was  <omi>iled  to  facili- 
tate calcidati(»ns. 

To  get  a  little  ahead  of  the  story,  it  was  now 
an  easy  matter  to  ke(q»  track  of  all  time  that 
the  machine  was  operated  by  having  the  woi-k- 
man  note  tlu'  iiunibcr  (d"  his  machine  (Ui  his 
time  card,  Obsci'vatiou  showed  that  the  aver- 
age machine  was  opei-ated  about  one  hundi'cd 
and  sixty-six  hours  per  month,  oi-  two  tliou- 
.sand  hours  j)er  year.  At  tliis  late  if  it  were 
desired  to  retire  this  machine  at  the  eiul  of 
ten  vears  it  ?>!!!sf  Im  civMli!'.'']  u  ifi<  »^1^!^.  •>.-!!• 
year,  this  amount  to  he  distributed  over  the 
various  jobs  piodii.t'd  on  this  machine.     Ac- 
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cording  lo  Table  1  it  is  seen  that  it  is  neces- 
sary to  charge  each  job  with  $0.0665  for  every 
hour  that  the  machine  is  used. 

The  amount  each  machine  must  earn  per 
year  is  anived  at  hy  nndtiplying  the  amount 
to  be  earned  per  hour  as  shown  in  Table  I  by 
2,000,  the  number  of  hours  in  a  working  j^ear. 

By  means  of  tliis  chart  the  value  of  each 
machine  was  known,  since  a  record  of  how 
many  hours  it  was  op(>rated,  and  how  much  to 
charge  each  houi-,  was  available.  When  the 
time  came  to  sei'ap  the  machine  there  was  a 
complete  history  of  it. 

As  the  inventory  cards  came  into  the  office 
they  were  tiled  for  the  time  according  to  de- 
partments. After  they  had  all  been  received 
they  were  then  divided  as  to  machinery  or 
equipment,  finished  work  and  that  in  progress. 
After  being  priced  it  was  an  easy  matter  to 
list  them  by  their  class  under  the  departments. 

The  main  building  was  of  brick,  containing 
the  office,  paint  shop,  shipping  and  assembling 
departments.  The  mill  wm-k  was  done  in  an 
abutting  building  of  frame  construction.  One 
or  two  changes  were  made  in  the  location  of 
departments  from  one  building  to  the  other 
and  thereby  saved  a  tritlc  on  the  insurance. 


Buildint 


Brick      .  . 

Frame   Adiiitimi   to 

Brick 
Dry  Kiln 
Heniliti;;  llodiu 
DryiiiiT  l:(i"iii     .  .  . 
Lnmi  ■  1         .    . 


AtiKnint 
(  nnicil 

$ni.i|{iO 

:.,noo 

:;,r,(io 
:.'.o()ii 

1,0110 

l>:.Oi>(i 


Ol.l 


.'i.S,-, 


Pre- 
Miiiini 


No  w 


.■fL'SO.OO      $','.00 


\n    Piov 

ions  Hate 
hS7\    3.10.00 


.3.0.-. 
.3.30 
3.:io 
;j.:io 

1.58 


I'rp- 
niiiim 


"^iiviiit; 


$200.00 


II  ,-.50 

fiC, 00 
33,on| 
2m,joi   ,',::. 20 


$80.00 
40.00 


Above  is  a  copy  of  flw^  old  and  new  rates, 
together  with  the  savi'io  i»!  I'rj'niinni-;  T.% 
obtain  this  savijig  required  ari  outlav  of  less 
than  twentv  dollars. 
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LAWS 
FOR  MANAGERS 


^  MODERN  shop  must  be 
more  or  less  of  a  school - 
house,  and  in  it  the  manager 
must  be  one  of  the  pupils. 

Equipment  is  not  the  best  be- 
cause we  own  it. 

Obsolete  machinery  is  the  foe 
of  profits,  the  brother  of  hi^h 
cost  and  the  friend  of  bad 
methods. 

A  thinff  is  not  ri^ht  because 
we  do  it. 

None  of  us  can  qfford  to  he 
deceived  by  our  own  qffairs. 

It  is  better  by  self-criticism  to 
find  and.  correct  our  own  faults 
than  to  have  our  customers  do 
it  for  us. 

—William  C  Redkikld 


Ill 

CHECKING  THE  PAY  ROLL 
WITH  COSTS 


IT  liad  been  tlie  custom  iu  this  plant  since 
its  first  inception  to  call  the  factory  man- 
ager, superintendent  or  foreman  when- 
ever an  ai)[)licant  for  emi)loymeut  presented 
himself.  The  request  for  aii  interview  was 
usually  made  to  the  telephone  operator,  whose 
desk  was  near  the  office  -entrance.  Since  she 
was  well  acquainted  with  most  of  the  inhabit- 
ants of  the  town  and  desirous  of  pleasing 
everybody  and  aiding  her  friends,  the  operator 
would  immediately  create  confusion  in  the 
whole  plant,  if  necessary,  in  her  somewhat 
overzealous  endeavor  to  locate  the  dei»artment 
heads.  She  was  no  respecter  of  persons  and 
It  mattered  not  that  the  person  she  desired 
was  in  conference.  Usually  he  would  come 
to  her  desk,  ascertain  hei-  desires  and  would 
then  talk  with  the  applicant.  , 

This  plan  of  l;ii-ing  men  was  abandoned. 
The  accounting  department  was  housed  in  a 
room  adjoining  the  entrance  as  is  show^l  by 
the  office  arrangement  (Chart  3,  page  33).  The 

i "- -     "•'■•■•■"•    !  :"i;;g<.";i   iiii;« 

a  window  was  cut  m  the  partition  at  his  back. 
How  the  office  was  rean-anged  is  also  made 
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clear.  Just  above  the  window  was  mouuted 
a  blueprint  (Chart  4,  page  31).  This  chart 
was  called  the  "EmplojTiient  Chart"  and  the 
timekeeper  could  tell  at  a  glance  just  what 
class  of  employees  were  in  demand  through- 
out the  various  departments.  The  employ- 
ment department  was  turned  over  to  the  time- 
keeper. Each  department  head  would  issue 
a  "Requisition  for  Help"  (Form  17)  when  in 
need  of  help  of  any  kind.  One  of  these  re- 
quisitions was  issued  for  each  person  desired. 
Upon  receipt  of  these  the  timekeeper  would 
place  a  peg  or  glass-headed  push-pin  in  one  of 
the  squares  opposite  both  the  department  and 
the  class  of  employees. 

When  an  applicant  presented  himself  it  was 
a  very  simple  matter  to  tell  whether  or  not  he 
was  needed.  If  not,  he  was  requested  to  fill 
out  an  application  as  shown  by  Form  18,  pro- 
viding the  timekeeper  thought  that  the  com- 
pany would  ever  care  to  engage  him.  These 
applications  were  retained  on  file  and  when  a 
requisition  for  this  grade  of  help  was  received 
the  applicant  was  sent  this  form  letter: 


"You  will  recall  having  left  with  us  an  application 
'or  a  position.  We  now  have  a  vacancy  and  would  be 
glad  to  have  you  call  on  the  writer  for  an  interview  at 
your  earliest  convenience.  In  case  you  are  unable  to 
cull,  or  do  not  care  to  consider  a  position  with  us  at 
this  time,  kindly   advise  us  by  return  mail,  or  telephone 

Mr. ,   who    will   endeavour   to   place   \  ou  to  our 

mutual   advantage. 

"Vours  very  truly, 

"AiTii  Mn,.  Co." 


If  ti.e  applicant  failed  to  appear  possibly 
otliers  might  be  tried  unless  the  suprdy  was 
abundant  and  the  demand  urgent,  and  in  that 
case  tlic  first  promi.sing-looking  candidate 
would  be  ushered  to  the  foreman.    If  upon  the 
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close  of  the  interview  lie  deeided  that  the  appli- 
cant was  suitable  for  the  position  he  would  fill 
out  a  copy  of  "Notice  of  Employment"  (Form 
19)  and  instruct  the  applicant  to  turn  it  in 
to  the  timekeeper  on  his  w^ay  out. 


REQUISITION  FOR  HELP 


FOR  DEPARTMENT 
KINO  or  HELP  WANTED 

ACE  REQUIRED  

REMARKS  


MARRIED) 
6INGI.E      ) 


PRErERRCa^ 


APPLICATION  FOR  EMPLOYMENT 

•  ITUATION  AS     . . DATE  

NAMC  

ADDRESS 

Married 


ACE 


WAOt*  tXPtCTCB- 

SERWEO  TR(.   APPRENTICCSHIP  WITH      - 

WAS  EMPLOTEO  IT 


CTS.  PCR  HR. 


LAST  tMPLOYEO  I 
ftCMARKS 


CTS.  PER  HR 


NOTICE  OF  EMPLOYMENT 

t  HAWE  THIS  DAT  ENGAGED  


WHOSE     DUTIES  WILL  Ot 


IN  OCPT.      ..^ 
WILL  STAAT 
DATE  


■  MTt- 


1*1  - 


6IPARTMCNT  HEAD 


APPROVED 


FORMS    17,  18   iin.l    10:     These  stlf-exphin:it(iry  blanks  are    usal    in 

liiring  nun 

The  timekee])er  then  assigns  a  number  to 
the  new  worlanan  and  calls  his  attention  to  a 
copy  of  the  shop  rules  whicli  are  posted  in  a 
conspicuous  place.  A  payroll  card  and  also 
an  operation  card  (Forms  20  and  21  respect- 
ively) are  then  made  out  and  placed  in  the 
clock-rack  in  the  dei)artment.  At  the  same 
tim.e  a  clock-record  card  is  filled  out  (Form 
22)  and  phiccd  in  the  file  for  future  use. 

Ul)ou  his  arrival  for  work  the  employee  de- 

+  r.«V.^r>     V,;„     H-^, „1 1.5'      i> Jl  'll       __  1 

and  registers  his  an-ivnl  on  it.     Tie  then  re- 
ports to  the  f(»reman  for  work.     When  as- 
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iidgued  t(i  a  job,  he  registers  '"in"  upon  his 
operation-card  at  the  time-clock. 

An  attempt  was  made  to  control  the  produc- 
tion so  that  a  foreman  could  keep  his  men  em- 
ployed on  but  possibly  out  or  two  jobs  a  day 
or  week.  At  the  end  of  the  day  or  job  tiie 
employee  would  punch  his  operation-card  out. 
As  the  pay  period  was  a  half  month  the  card 
was  printed  for  this  period. 

A  workman  might  use  but  one  operation- 
card  for  the  whole  pay-period  and  then  again 
he  mi  gilt  have  one  for  every  day  or  oftener. 
If  a  gi'eat  many  cards  were  used,  the  superin- 
tendent was  asked  to  investigate.  This  was 
necessary  because  at  first  the  foremen  of  some 
de]\artments  did  not  plan  their  work  right  and 
would  often  nssig-n  a  man  a  small  job  of  little 
or  no  consequence  simply  because  he  did  not 
know  what  to  do  next. 

The  operation-cards  were  turned  in  to  the 
timekeeper  upon  the  completio^^  of  the  job  or 
in  any  case  at  the  end  of  t  ^^-period. 

When  the  job  was  finished  the  elap  *^irae 
was  known  and  from  this  the  labor  cosi  dd 
be  computed.  The  payroll-card  in  this  case 
Tie^-  \v  scrvcfi  as  a  check  because  the  opera- 
tion-cards should  check  up  with  the  payioll- 
card. 

It  is  needless  to  say  that  at  first  they  didn't. 
In  some  instances  there  would  be  a  difference 
of  over  one  hour  on  some  days.  This  was  ex- 
plained in  many  cases  by  the  workman  in  that 
he  was  waiting  for  a  new  job.  Not  always 
would  he  loaf  one  hour  between  any  two  jobs, 
but  in  som?  cases  where  it  was  necessary  to 
have  him  work  upon  three  or  four  in  the 

--. ^£     XI -1. 1--      111  /»  1      j_i 
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twenty  to  twenty-five  minutes,  waiting.  A 
record  was  kept  of  this  and  at  the  end  of  the 
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CHART  3  (PaRC  2S) :    The  before  and  after  arrange- 
ments of  the  factory  ofSte  are  chown  here.     The  new 
(jfl'iie  arrangement  below  facilitated  the  discharging  of 
employees 
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pay-period  the  factory  uiauager  and  each  of 
the  superintendents  were  sup2)lied  witii  a  re- 
port of  the  time  lost  by  the  vai'ious  workmen 
from  this  cause.  A  short  meeting  of  the  fore- 
men was  held  each  morning  and  it  was  a  sim- 
ple matter  for  them  to  bring  the  subject  up. 
After  the  plan  was  understood,  the  losses  de- 
creased. 

A  number  of  the  employees  worked  upon  a 
piece-work  basis  and  for  these  a  somewhat 
different  system  was  tried.  Piecr-workers 
registered  their  arrival  upon  the  payroll-card 
the  same  as  the  other  employees,  but  instead 
of  the  operation-cards  they  turned  in  a  daily 
report  of  their  work  to  the  foceiiian  to  be  ap- 
proved by  him  and  then  forwarded  to  the  time 
department.  1  hese  piece-work  reports,  shown 
in  Form  2o,  were  entered  ujion  the  "Em- 
l)loyees''  I'icce-Work  Record"  (Form  24)  by 
the  tiniekeei»er. 

In  case  it  became  necessary  to  change  a 
piece-worker  over  to  day-work  he  punched  the 
opei'ation-card  the  sa'ne  as  a  day-worker  with 
this  excei»tion:  At  the  Ix'uiiining  of  his  day- 
work  he  was  obliged  to  obtaiii  an  operation- 
cai'd  properly  filled  out  by  the  foreman.  At 
the  close  of  tiie  day  this  ca''d  iiuist  be  dropped 
in  the  box  for  "Jobs  Coi.  ^)leted,"  located  at 
the  clock. 

The  foreman  was  instnicted  to  niark 
"pie(*('-w<»rk('r"  across  the  top  of  the  caid  as 
thes(>  cases  were  the  exception  and  not  the 
rule,  and  therefoi'e  there  was  likely  to  be 
some  delay  to  tlie  woikinan  in  receiving  his 
full  wages,  Theve  operation-eards  were  also 
eiiteicd  upon  the  "piece-work  recoid"  and 
tli(>  payroll   foi'  tli(>  piece-workers  was  made 
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raj'ely,  if  ever,  woi'k  upon  more  than  two  dif- 
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ferent  orders  during  a  pay-period;  but  a  dif- 
ferent 'record"  to  each  oi-der  nmnber  was 
assigned.  After  the  completion  of  the  order 
the  cards  were  filed  under  that  number,  with 
other  data  relating  to  it. 

All  operations  in  assembling  or  building 
bodies  or  tops  were  given  a  serial  number 
and  the  employee  was  instructed  to  note  this 
number  upon  his  piece-work  report,  or  if  a 
day-worker,  upon  the  back  of  his  operation- 
card. 

In  the  factory  manager's  office  was  ktut  a 

production     schedule"     (Form     25)     ppo.i 

which  was  noted  the  employee's  number   op- 


NAMr 

ADDRESS 
AOORE 


AOORtS 
ADORES 
«O0RE£ 
AODRE?, 
ADORES 
ADDRITc 


CLOCH   NO 
PMONE   HQ. 


TRANSFERRED   TO   NO 

REPORT  OF  PERSONS  TRANSFERRED 

To  THE   MANAGER 


DATE 

<   HAVE   TRANSfCRRtD 


NAME 
"N   TMI 
TO 

TO  TAKt  ErrccT 


HO. 
Cf Pr         A1   A 
t>t»'T         A  J   A 


REPORT  OF  PERSONS  ADVANCED 

I  BtCOMMEMO  ADVANCE 

NAMK 

NO 

'""•'  DrPT    ..» 

TO  T«KC  trrtcr 


9'tiNtD. 


ctpr  Hoo 


f.rrci  tl„-  f.Kts  arc  .u.utwu.d  for,,,,  ihi-sc  blanks 

posite  the  body  and  operation  numbers,  as 
shown  on  his  card.  This  was  used  as  a  means 
or  leifii-iice,  and  ais(»  as  a  clieck  to  prevent 
an  employtT  from  turning  in  a  claim  for  work 
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performed    by   some   one    else.     This   alone 
&uowcd  up  some  money  that  had  been  eoini? 
out  of  the  firm's  hand  which  should  have  re- 
mained.  If  employees  would  report  work  done 
which  they  had  not  performed,  when  this  sys- 
tem was  started,  it  was  leasonal^le  to  assume 
that  they  had  been  doing  it  for  some  time  past. 
At  first  it  was  f  .und  that  piece-workers 
would  invariably  quit  about  thirtv  minutes 
before  the  whistle   on  pay-day,   and  would 
e(.me   down   to   the    office   for   their    money. 
These,  together  with  the  men  who  had  either 
lett  the  company  or  were  not  working,  would 
require  an  hour  or  more  of  the  pavmaster's 
time.     He  had  all  he  could  attend  "to      The 
employees'  attention  was  called  to  that  clause 
in  the  rules  to  the  effect  that  thev  would  not 
receive  their  wages  until  after  qiiitting-time 
Ot  course,  this  was  objected  to,  but  like  ali 
such  matters  soon  died  of  itself. 

These  same  piece-workers  would  also  quit 
tilteen  minutes  or  more  before  quitting-time 
at  noon  and  in  the  evening  each  day.    Thev 
argued  that  their  time  was  their  own  and  so 
did  the  foremen,  but  after  it  was  pointed  out 
to  the  latter  that  the  overhead  expense  went 
on  whether  half  the  men  worked  or  they  all 
worked,  and  that  the  production  was  mate- 
rially lowered  by  the  loss  of  that  half  hour  or 
more,  they  began  to  discourage  this  practice 
The  men  had  been  in  the  habit  of  coming 
to  a  window  in  the  office  for  their  wages  on 
pay-day  and  by  this  method  thev  were  some- 
times forced  to  wait  over  a  liaii'-hour  hofnre 
the  last  man  had  received  his  money.    Need- 
less to  say,  this  method  did  not  tend* to  create 
any  very  pleasant  feeline  (.n  the  ri.irf  nf  ih^ 
men. 

Cages  wen'  erected,  one  on  ea  ii  Hoor,  which 
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would  fold  against  the  wall  when  not  in  use, 
irom  which  the  men  were  paid  off.  This 
method  required  less  than  ten  minutes  instead 
of  thirty. 

Occasionally  a  woi'kman  would  ropoi-t  the 
loss  of  his  pay-cheek  and  would  desire  his 
money  without  it.  It  was  found  that  in  some 
mstances  an  enii)loyee  was  unable  to  call  for 
his  money  and  a  fellow  employee  would  obtain 
It  on  this  plea  and  later  the  absent  emplovee 
would  call  for  it.  There  was  no  means'  of 
identifying  the  ]>arty  who  had  obtained  the 
pay  so  wc  decided  to  issue  a  "duplicate  pav- 
check"  (Form  26).  " 

The  employee  who  required  one  of  those 
was  obliged  to  wait  until  the  dav  following 
pay-day  and  then  present  himself  at  the  time- 
office  with  his  foreman  to  i.  ..nfy  him.  The 
latter  was  obliged  to  endorse  this  pay-check. 
Like  all  firms,  it  was  often  found  necessary 
.^o  ad\ance  the  wages  of  some  of  the  em- 
ployees. For  tills  purpose  the  blank  shown 
(lorm  27)  was  filled  out  by  the  foreman, 
U.  Iv.  d  by  the  superintendent  and  in  some  in- 
stances approved  by  the  manager. 

Whenever  it  was  necessarv  to  transfer  an 
employee  fi-oni  one  (lei)artment  to  anotlier  a 
report  (Form  28)  was  issued,  and  when  it 
was  approved  by  the  pioper  authoritv  the 
report  was  sent  to  the  timekeeper.  '  The 
changes  in  the  clock-nninbers  took  effect  the 
hrst  day  of  the  pay-i)eriod.  All  of  these  em- 
ployees' records  were  filed  in  an  envelope 
under  his  number  and  it  was  j)ossibIe  to  refer 
tojiis  whole  history  at  anv  time. 

To  reduce  the  number 'of  docked  cards  a 
"tardy  list"  (Form  29)  was  nrennred  nf 
Til.'  close  of  each  pay-jieriod  and'a  copv  for- 
warded to  eacli  dei)artmont-head  concerned. 
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A  summary  of  tliesc  was  also  furnislied  the 
supeniitendents.  Its  effect  was  in  every  way 
very  beueJicial. 

In  the  time  department  was  also  kept  a 
lost-tmie  report"  (Form  30)  for  each 
employee.  This  sheet  was  good  for  a  year's 
report  aud  reference  might  be  had  to  it  when 
decreasing  the  working  force  or  weeding  out 
the  irregular  ones. 

When  an  employee  left  the  company's 
service  the  department  head  issued  a  "final 
pay-ticket"  giving  the  cause  and  other  in- 
fomation.  This  is  shown  in  Form  31.  The 
tool  and  supply  stoekkeeper  would  then  re- 
ceipt on  this  card  for  all  tools  loaned  and  re- 
turned. Such  articles  as  belonged  to  em- 
ployees were  passed  out  bv  the  watchman 
upon  presentation  of  the  stub.  The  paymas- 
ter was  notified  immediatelv  bv  telephone  so 
that  he  could  make  up  the  emplovee's  time. 
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FORM  32:    When  the  pay-maslcr-s  petty  cash  runs  low  he  uses  this 
voucher  for  reimbursement 

His  wages  were  taken  from  the  imprest  cash 
kept  in  the  time-<jffice  for  this  purpose. 

When  his  cash  became  low  a  cash  voucher 

(Form  32)  was  issued  to  reimburse  his  petty 

cash.    This  latter  must  be  accounted  for  at  nil 

times.  A  "denomination  sheet"  (Form  33)  was 

used  in  making  up  tlie  pay-roll  for  the  bank. 


RULES  FOR 
SYSTEM 

^EE  that  a  broad  view  of  the 
subject  is  taken,  and  provi- 
sion made  for  properly  dovetail- 
ing- the  various  departmental 
systems. 

Make  the  connection  clear  to 
all  employees  by  the  use  of  a 
chart.  Such  a  table  is  self-in- 
terpreting and  saves  much  ex- 
planation. 

Do  not  treat  the  system  as  a 
fetich.   It  is  a  good  servant,  but 
a  bad  master.    So  much  of  it  as 
is  justifiable  is  merely  organized 
common  sense.   Prune  and  pare 
your  system  without  stint,  until 
zt  gives  the  utmost  economy  and 
dispatch.   There  a  re  many  daily 
Items    of  shop    practice    being 
perpetuated  in  expensive  card 
systems  today,  of  which  no  use 
whatever  is  being  made    or  is 
ever  likely  to  be  made. 

—John  Caldeb 


IV 


MORE  WORK  IN  THE  SAME 
SPACE 


WHAT  has  been  told  in  the  preceding 
chapters  has  referred  more  particu- 
hvrly  to   the  accounting  end  of  the 
business.     After  the  routine  of  handling  ma- 
terials  and    pay-roll    had    been    stiaighteued 
out,   })r()duction  methods  were  considered. 

Our  production  was  thought  to  be  very  good, 
for  tlie  size  of  the  plant,  when  compared  with 
jtlaiits  (»f  similar  i)roportions.  However,  the 
demand  foi-  greater  production  became  so 
urgent  that  something  had  to  ))e  done  and  that 
quickly.  To  make  a  small  addition  would  be 
false  economy  as  the  ])roj)erty  was  situated 
so  that  it  was  possible  to  build  in  onlv  one 
direction.  Tlans  had  been  drawn  in  which  it 
was  pro])(isc(l  to  tc.'.i-  down  tlic  major  jtortion 
of  the  present  jilant  and  build  a  much  lai'gcr 
factory  <in  a  [iccc  of  j)i-operty  in  the  imme- 
diate neighboi  hood. 

Til  vi(  w  of  this,  it  was  advisable  to  see  if 
prfxjuction  could  not  be  boosted  up  without 
inci  casing  the  floor  space.  This  nwant  to  get 
definite  data  on  the  jtroducfion  of  each  depart 

»H<:llf       .iix/l       fl>.i      o»-,o,...      >>.^..:  .......I      i 1.  T  ..      Al... 
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past  the  fa<'toiy  manaLTcr  had  been  cotitent  lo 
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take  the  daily  shii^mouts  for  his  production 
data.  Of  course,  with  these  onlv,  lie  had  no 
means  of  checking  up  the  various'departments 
as  they  might  all  be  held  up  because  of  the 
delay  of  one  department  in  getting  out  the 
work. 

Specification  sheets  were  prepared.  Every 
item  that  entered  into  the  makeup  of  a  body 
or  top  was  entered  upon  a  sheet.  As  far  as 
possible  each  of  these  items  was  assigned  a 
serial  number  by  which  it  was  known.  Of 
course,  such  items  as  glue,  thread,  and  so  on, 
were  not  given  numbers.  After  these  sheets 
were  completed  it  was  possible  to  work  intelli- 
gently. Inventory  had  been  taken  so  we 
knew  what  was  in  stock  and  through  our 
newly  installed  stock  record  systems  we  could 
tell  the  quantity  on  hand  above  oi-ders. 

When  a  new  lot  of  bodies  or  tops  were  to 
be  made  (which  was  about  once  each  week, 
each  lot  being  two  hundi-cd  and  fiftv)  the  pro- 
duction order  was  issued  by  th*'  factory  man- 
ager. The  original  (  Forni  .'M  )  u.is  retained 
by  the  factory  manager,  <hii)licate  (Form  .T)) 
sent  to  th.e  cost  dei)artment.  On  the  reverse 
side  of  this  was  space  ruled  for  (lie  cost  rec- 
ords which  will  be  taken  up  in  detail  further 
on.  Each  department  was  furnished  with  a 
copy  of  Form  ;}'). 

All  oi)eralions  weic  listed  and  numbered 
and  copies  sui.plied  to  the  various  depart- 
ments interested.  A  "Hnislud  stock  sdu'd- 
ule"  (Form  'M)  was  issued  toi'  each  part  le- 
quired  and  the  necessary  dailv  production 
noted  on  same.  As  the  parts  were  -^ont  Uoin 
one  department  to  the  next  it  was  accompanied 
by    an    "interdepartmental    rec'ipt"    (Form 

:!7i        Tl.,.    (',,. :..:..   .  ,         u      •      • 
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lh<'  (luaiitity  received  witii  the  receipt  and  re- 
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ceipted  for  same.  The  duplicate  was  returned 
to  the  departmeut  issuing  same  while  the  orig- 
inal was  'olleeted  by  the  office  boy  at  short 
intervals  and  turned  over  to  the  factory  man- 
ager. It  was  tlien  a  small  matter  to  enter  these 
upon  the  finished  stock  schedules.  If  |n'oduc- 
tion  was  behind  schedule  set,  or  increasing  to 
the  detriment  of  other  parts,  steps  to  remedy 
the  conditions  ccuid  be  taken  immediately. 

By  means  of  this  the  cause  of  tho  delay  in 
shipments  was  soon  ascertained,  something 
which  was  oljviously  entirely  out  of  the  ques- 
tion before.  Of  course  reasons  would  be  ad- 
vanced by  all  questioned,  but  as  these  varied 
with  the  parties  they  did  not  count  for  very 
much.  If  a  foreman  found  that  his  supply  of 
stock  was  running  low  h?  immediately  sent  a 
copy  of  the  "daily  shortage  report"  to  the 
superirtciident.    lie  followed  up  the  reason. 

Each  day's  ])roduction  was  shipped  the  fol- 
lowing day  with  but  very  few  exceptions  and 
the  "shippnig  iiicmoraudum"  (Fonn  38)  was 
used.  The  original  went  with  the  goods  or  the 
Bill  of  Lading  when  shipped  bv  rail,  duplicate 
retained  by  shipjung  clcu'k,  triplicate  sent  to 
the  accounting  department  from  which  the 
invoices  were  made,  while  the  last  copy  was 
sent  to  the  superintendent. 

The  factory  manager  was  su]i{)lied  with  a 
"memorandum  o.  daily  shipments"  (Form 
'V.))  by  the  sliipi»ing  clerk.  From  tliese  it  was 
possil)le  to  tell  at  a  glance  the  totals  for  the 
day,  for  each  model,  and  also  the  total  to  date. 
In  the  top  jilant  shipm<  nts  were  made  mostly 
hv  r.ii!  aii'l  were  usii;illy  iriade  ])ut  two  or  three 
times  per  wtck  instead  of  daily.  Memoranda 
of  slii'unciits  as  made  were  supplied  to  the 

i« ;, -..-- .- ..-.      .... .,    ... 

What  iits  in  one  business  very  well  may  not 
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do  at  all  in  auotlicr,  aud  it  therefore  behooves 
each  manager  to  investigate  tlie  merits  of  any 
system  and  endeavor  to  determine  for  him- 
self as  to  the  adaptness  of  it  for  his  own  use. 


THE  AUTO  MFG  CO.                         oupuc*te 

PONTIAC.  MICH 

SHIPPING  MEMO. 

0«TI   _— 

_,».  ^_                                                                                    «    0    NO . 

fcM.PPlO    'O 

w>* 

C*«   NO 

hin  «i   -n 

«PTiCi.«                                         •im«l  NO                                          ••i'.Cl.B 

_ 

OnifilNAL 

_ 

SHIPPING  MEMO. 

- 

0*Tt 

— 

«MlP»l;0   TQ 

"~" 

Vl» 

cmm  NO 

- 

•cniAi  no 

.RT.CLI                                               •l«l*L   NO                                              «"T.Ci.« 

1                                  1 

r^~                 ~-  ~T-   — 

. 7~^ ^:r^^r:rrz3: = 1= : ^-^ 

.Mt.«irTin 

•  Htl»m*          J 

FORM  ;!;->:     Is  made  out  in  tripluate.     From  iIk   Liiird  ropy,  invoices 

arc  maili'  out 

In  the  cost  system  outlined  below  it  was  not 
desired  to  ascertain  the  individual  coot  of  the 
various  parts  used,  though  to  do  this  would 
liave  meant  merely  the  extension  of  their  de- 
tail. The  first  step  was  to  set  up  the  "mami- 
faeturiug  accounts"  separate  from  the  "gen- 
eral accounts."  These  are  shown  below  and 
included  <'verything  pertaining  to  the  cost  of 
manufacturing. 

After  this  liad  been  aceomplished  each  de- 
portment was  assigned  standing  shop  orders 
to  cover  all  supjtiies  of  various  natures. 
Whenever  any  such  supplies  were  required 
they  were  requisitiinied  out  from  stores  on 
these  numbers.    It  was  then  possilde  to  fix  the 

overhead  ('Xi)ense  for  sui)plies  on  each  depart- 

.  iii_  ij      -1,-1- 

nient    MTl<i    tin'Sf    ro^T"'    rinilu    In-    UScii    lU    CiiCCii 

the  fuildwing  month's  report. 
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At  the  end  of  each  month  a  manufacturing 
report  was  made  out  showing  the  cost  of  jobs 
in  progress,  jobs  completed  and  an  analysis 
of  the  departmental  expense.  For  this  pur- 
pose Form  to  was  used.  As  each  shop  or- 
der was  issued  the  duplicate  copy  came  to  the 
cost  department  and  was  placed  on  file.  Each 
morning  the  timekeeper  sorted  out  the  time- 
cards  and  piece-workers'  slips  turned  in  ac- 
cording to  the  order  numbers.  They  were  then 
posted  on  the  back  of  this  order  copy.  If  this 
copy  became  filled  an  additional  sheet  (Form 
41)  was  used.  Upon  completion  of  the  or- 
der the  various  requisitions  were  sorted  and 
extended  and  then  totaled  according  to  the 
material  after  which  they  were  posted  on  the 
order  sheet.  The  labor  could  then  be  totaled 
and  the  overhead  expense  ascertained  from 
the  monthly  report.  The  total  of  these  three 
would  be  the  cost  of  manufacture. 

We  could  then  post  these  costs  on  the  "com- 
parative cost  record"  (Form  42)  from  which 
it  is  possible  to  watch  the  costs.  In  case  any 
increase  over  a  previous  order  was  found 
the  manager  could  quickly  locate  the  reason 
as  the  shop  orders  wei'e  issued  for  amounts 
covering  as  a  rule  but  one  week's  production 
and  anything  unusual  would  be  fresh  in  the 
minds  of  all  department  heads. 

An  inventory  of  all  machinery  and  other 
equipment  was  made  and  each  piece  assigned 
an  equipment  number.  Equipment  sheets 
(Form  43)  wer«^  made  out  for  those  and  all 
charges  for  repairs,  replacements,  and  so  on, 
were  noted  on  same.  Fi'om  these  sheets  we 
could  tell  the  valuation  of  the  plant  equip- 
ment. 


EACH  UNIT  A 
MACHINE 


Ji^ACH  unit  in  a  factor}/, 
whether  it  is  a  department 
or  a  building,  ?nai/  be  considered 
a  machine  with  certain  fu  nctions. 
To  keep  that  machine  operating 
at  its  highest  speed,  and  with  the 
greatest  efficiency  means  that 
the  "use-factor"  of  that  section 
or  of  that  building  approaches 
the  hundred  per  cent  mark. 

It  may  take  only  o  general 
study  of  a  department  to  show 
where  time  is  wasted,  where  out- 
put might  be  doubled  if  little 
changes  in  equipment  for  ha?,- 
dling  material,  better  light,  dif- 
ferent arrangement  or  methods 
of  ha  ndling  machines  ivere  made. 
Or  it  may  take  a  stop-watch 
study    of  detail   operations  to 


losses. 
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SMOOTHING  OUT  KINKS  IN 
ROUTINE 


ONE  large  motor  car  company  kept  quite 
a  considerable  force  in  their  engineer- 
ing department  employed  continuously. 
Efforts  had  been  made  at  different  times  to 
cut  down  the  size  of  the  force,  but  eventually 
it  became  necessary  to  increase  it  to  its  for- 
mer size  and  occasionally  to  exceed  that.  The 
majority  of  the  engineering  force  was  engaged 
upon  routine  work.  The  size  of  the  experi- 
mental engineering  department  was  kept 
within  close  bounds.  To  add  to  the  difficulties 
the  personnel  of  the  force  was  changing  un- 
expectedly at  all  times.  The  employees 
seemed  to  feel  that  their  positions  were  some- 
what insecure  and  at  the  first  opportunity 
would  leave. 

How  the  Engineering  Department  Was  Re- 
duced and  Tis  Effirienrij  Fnereased 

Under  the  old  regime  it  had  been  customary 
to  keep  several  high  grade  men  on  who  were 
supposed  to  be  capable  of  handling  any  kind 
of  engineering  work  which  might  come  up. 
One  man  would  be  working  upon  motor  de- 
signs and  later  be  switched  off  on  to  chassis  or 
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running  gear  desij^uing.  As  a  result  no  one 
man  was  thoroughly  conversant  with  any  one 
group.  As  regards  the  detailers,  they  were 
grouped  into  those  capable  of  handling  intri- 
cate details  and  those  whose  ability  was 
limited  to  the  minor  details.  Then  came  a 
large  number  of  tracers  whose  sole  duty  it  was 
to  trace  on  cloth  the  details  made  by  the  de- 
tailers. In  all,  about  forty-five  men  were  re- 
quired to  handle  the  work. 

The  salaries  paid  were  as  follows:  design- 
ers, $115  per  month;  Al  detailers,  $95  per 
month ;  second  class  detailers,  $80  per  month ; 
tracers,  $40  to  $65  per  month.  The  new  sys- 
tem was  arranged  on  the  following  plan :  de- 
signers instead  of  being  assigned  to  all  classes 
of  work  were  grouped  into  squads.  One  man 
was  placed  in  charge  of  all  motor  and  trans- 
mission work.  Everything  pertaining  to 
power  plant  came  under  his  jurisdiction.  For 
this  he  was  paid  $150  per  month.  This  salary 
was  greatly  in  excess  of  the  former  salary,  but 
the  object  in  paying  it  was  to  insure  a  really 
good  man  on  the  job  (which  was  quite  impos- 
sible before)  and  keeping  him  there. 

To  another  was  assigned  everything  per- 
taining to  bodies,  tops,  fenders,  and  so  on. 
One  had  everything  connected  with  steering 
gear,  axles,  springs,  and  so  on,  a  fourth  had 
the  chassis  and  all  control  mechanism,  and 
the  fifth  had  experimental  work.  These  men 
constituted  the  engineering  department  and 
were  helu  responsible  for  everything  under 
their  direction.  The  drafting  rooia  now  con- 
sists of  tracers  and  the  second  grade  of  de- 
tailers only.  The  best  among  the  detailers  have 
been  distributed  as  assistants  in  the  engineer- 
ing department.  All  designs  are  worked  up 
by  the  engineers  in  charge  and  the  princi- 
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pal  details  made  by  their  assistants.  As  each 
engineer  has  but  one  assistant  it  will  be  seen 
that  the  force  is  not  exceptionally  large. 
After  the  designs  and  major  details  progress 
sufficiently  far,  a  part  list  giving  the  name  of 
each  and  eveiy  part  is  made  up  by  the  engi- 
neer for  reference.  Then  a  requisition  is 
made  by  him  upctn  the  chief  draftsman  for 
additional  assistance.  The  chief  draftsman 
assigns  other  men  to  assist  V'o  engineer  in  get- 
ting out  the  details.  Usually  not  more  than 
one  man  is  required,  at  the  most,  two.  The 
details  are  made  upon  a  tracing  j^aper  and 
after  receiving  a  general  check  from  the  en- 
gineer they  are  turned  o^■er  to  the  checker  in 
the  drafting  room. 

flow  Blueprints  Arc  Madv  (oid  Issiu d  to  tin 
Expcri»ic)ifnl  Department 

After  t^.e  experimental  work  has  been  com- 
pleted and  the  necessary  minor  changes  incor- 
porated on  the  drawings  these  same  drawings 
are  traced  upon  cloth.  Inasinuch  as  the  detail 
drawings  have  been  checked,  it  is  possible  for 
a  tracer  to  perform  twice  as  nnich  work  as 
ffu-merly  because  he  is  not  obliged  to  confer 
with  the  detailers  in  regard  to  the  drawings. 

If  the  expei'imental  department  finds  that 
certain  details  in  design  require  changing  they 
report  to  the  engineer  in  charge  of  that  work 
and  not  to  the  chief  engineer.  After  the  work 
has  reached  the  manufacturing  department, 
it  sometimes  becomes  necessary  to  make  minor 
changes.  «)  These  arc  always  referred  to  the 
engineer  in  charge.  In  this  way  a  vast  amount 
of  purely  routine  labor  has  been  r(  moved  from 
the  chief  engineer  and  assigned  to  men  who 
are  more  conversant  with  the  small  details. 

The  chief  draftsman  was  not  obliged  to  keep 
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a  large  force  of  desigrers  ou  hand,  each 
familiar  in  a  general  way  with  motor  car  de- 
sign and  apt  to  leave  at  any  time.  The  size  of 
the  entire  force  was  reduced  from  forty-five 
men  to  twenty  men  made  up  as  follows :  five 
engineers,  five  assistant  engineers,  five  detail- 
ers  and  tracers  and  five  tracers. 

Every  week  the  engineers  were  called  into 
conference  with  the  chief  engineer,  general 
manager  and  the  factory  superintendent. 
These  conferences  would  usually  take  up  about 
two  hours  and  all  questions  pertaining  to  de- 
sign and  manufacture  were  thoroughly  dis- 
cussed. The  former  chief  engineer  was  made 
the  consulting  engineer  and  was  consulted  by 
the  general  manager  in  regard  to  all  engineer- 
ing problems.  The  former  assistar'  engineer 
was  made  chief  engineer  in  charge  of  the  en- 
gineering department,  the  experimental  de- 
partment, laboratory  and  drafting  depart- 
ment. It  was  found  that  by  the  adoption  of 
this  plan  the  expense  of  operating  the  engi- 
neering department  was  decreased,  new  work 
was  greatly  expedited,  because  the  engineer  in 
charge  knew^  that  he  nnist  report  progress  to 
the  general  manager.  However,  no  difficulty 
was  experienced  as  numerous  applications 
were  received  from  first  class  men  who  had 
reached  the  limit  (about  $125)  ])aid  in  draft- 
ing rooms,  and  from  tliese  the  new  engineer- 
ing department  was  recruited. 

Uow  a  Xl>v  Schrmc  for  Specif jiing  Tools  to 
Use  Was  Inaugurated 
All  special  taps  and  dies,  reamers  and  other 
small  tools  were  listed  upon  data  sheets  in  the 
drnftitif  dp'nnrfmi^iif       All  clitio*  rr-.G^rsi  v.^^fs 

those  requiring  steel  tubing,  and  so  on,  were 
compiled.    It  was  found  that  in  several  cases 
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parts  'vevc  made  from  different  gauges  which 
could  have  been  made  from  the  same  gauge  as 
well  as  not.    The  material  specifications  were 
changed  co  as  to  call  for  the  same  gauge  where 
possible.    Certain  gauges  were  then  compiled 
on  a  data  sheet  and  future  drawings  called  for 
gauges  contained  thereon  instead  of  leaving 
this  question  to  the  draftsman.    All  broaches 
were  listed  and  when  new  details  we^-e  drawn 
np  the  dctailers  and  checker  were  instructed 
to  use  standard  tools  where  possible.    In  this 
way  many  small  tools  were  saved  as  previously 
the  drafting  room  was  not  informed  on  this 
subject.    The  many  variegated  stocks  of  ma- 
terial w^rc  decreased  and  it  became  possible 
for  the  purchasing  department  to  order  a 
larger  supi)ly  which,  of  course,  enabled  it  to 
get  better  prices.  , 

One  man  in  the  laboratory  was  placed  m 
charge  of  all  material  specifications.  It  was 
his  duty  to  specify  Mie  analysis  and  treatment 
of  the  different  metals  used.  In  the  la'  -a- 
tory  w? .  a  complete  chemical  and  phyoical 
equ'ipnient  which  was  used  far  more  than  un- 
der the  old  plan.  In  several  instances  it  was 
I)(.ssil)le  to  reduce  the  size  of  certain  screws 
and  studs  by  substituting  a  little  better  grade 
of  steel  ai  practically  no  extra  cost.  Repairs 
due  to  dcf'^ctivo  material  or  poor  design  were 
j;radually  •  liiuitiatod  because  certain  men  were 
held  res-,V>iisibl('  for  these  items. 

A  small  libiary  was  also  started  by  the  eu- 
fiineeritig  depaitmeiit  in  wliich  were  filed  all 
technieal  i)ai)ers.  catalogs,  and  so  on,  of  inter- 
est to  tiiat  department.  This  was  placed  in 
charge  of  a  clerk  and  co].ies  we!-e  furnished 
up-.n  re(iuisitioti.  Tliis  eliminated  no  small 
amount  of  delav  due  t..  th(«  inability  to  (.btain 
certain  information  eoiitaiiied  in  catalogs  or 
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trade  papers.  It  was  the  duty  of  the  clerk  to 
keep  on  hie  everything  obtainable  regarding 
automobiles  and  tools.  * 

In  the  factory  several  accidents  resulted  to 
employees  due  to  linger  rings  catching  in  mov- 
ing machines  or  tools.  While  the  company 
was  not  legally  responsible  for  these  accidents, 
still  the  fact  that  an  employee's  finger  was  in- 
jured decreased  his  working  efficiency.  A  no- 
tice was  then  posted  to  the  effect  that  all  em- 
ployees must  remove  finger  rings  during  work- 
ing hours  or  else  wear  working  gloves,  the 
reasons  for  this  order  being  given.  As  a  result 
tfte  number  of  minor  accidents  was  greatlv 
decreased.  °        -^ 

The  factory  engineer  was  requested  to  fur- 
nish figures  showing  the  safe  loads  wiiich 
could  be  carried  upon  the  different  floors 
bigns  were  then  posted  in  each  department 
giving  this  information.  Foremen  were  in- 
structed to  see  that  th^  2  figures  were  not  ex- 
C2eded.  In  several  instances  it  was  found  that 
heavy  castings,  and  so  or,  were  stored  in  such 
small  quarters  that  the  safe  load  was  greatly 
exceeded.  Steps  were  immediately  taken  to 
correct  this. 

Kach  building  is  separated  from  the  adioin- 
mg  one  by  a  brick  wall,  and  brick  fire  parti- 
tions separate  most  of  the  dei)artments.    Fire 
doors  are  provided  and  an  elaborate  sprinkler 
system.     However,  a  fire  broke  out  one  ni^'ht 
and  the  firemen  lost  considerable  time  in  loca- 
ting the  source  of  fire.    The  fire  was  coiuined 
to  one  <lepartment,  but  the  firemen  entered  a 
window  on  the  wi-ong  sule  of  the  brick  wall 
The  next  day  a  large     hite  strip  was  i)ainted 
on  *he  outside  walls  s. .owing  the  fire  walls.    In 
addition  to  this  a  bulletin  was  i)osted  up  at 
the  main  entrance  giving  the  location  and  sizes 


64 


SMOOTHING  OUT  KINKS 


of  the  various  hydrants  distributed  throughout 
the  phiut. 

Considerable  trouble  had  been  experienced 
in  one  plant  due  to  the  wrong  material  being 
dispensed  by  the  stockroom.  This  applied  to 
the  analysis  of  different  steels.  For  some  rea- 
son steel  of  one  analysis  was  placed  with  that 
of  another.  Inasmuch  as  it  was  impossible  to 
discern  one  from  tl  e  other  by  appearance,  re- 
course was  had  to  assigTiing  a  number  to  each 
analysis,  and  each  bar  was  painted  on  the  end 
with  this  number  as  soon  as  received.  It  is 
now  an  easy  matter  to  keep  the  stock  straight. 
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